)

=
=




i gt e B Tl s ok b

PB82-917003

Special Investigatidn Report ~ Derailments of

New York City Transit Author ity Trains
Involving Traction Motor Mount Failures

(U.S.) National Transportation Safety Board
Washington, DC

15 Jul 82

U.S. DEPARTMENT OF COMMERCE
National Technical Information Service

£

v orhw A 7+ e A WL asdpb o Fe B myo o b ) B ey T

L r e e

W o et il e Y SRAT Pl e Bt Letipe 4 e me B b e e S L T T




PB82-917003

NATIONAL

| TRANSPORTATION
SAFETY
BOARD

WASHINGTON, D.C. 20594

SPECIAL INVESTIGATION REPORT

DERAILMENTS OF NEW YORK CITY
TRANSIT AUTAORITY TRAINS INVOLVING
TRACTION MOTOR MOUNT FAILURES

NTSB-TSR-SIR-82-2

UNITED STATES GOVERNMENT

HPAROOLLED §1
NATIONAL TECHNICAL
INFORMATION SERVICE

g e




TECHNICAL REPORT DOCUMENTATION PAGE
V. Report No. 2.Government Accession No. 3.Reciplent's Catalog No.

NTSB-TSR-SIR-82-2 PB82-917003
L. Title and Subtitie Speclal Investigalfon Report— T S.Report Dat-

Dereilments of New York City Transit Authority Trains ‘
Involving Traction Motor Mount Pailures { 6.P AIfumi“L" orming omrgan; zation
Code

B.Performing Organization
Report No.

7. Author(s)

9. Pe-forming Organization Name and Address 10.Work Unit No.

National Transportation Safety Board 3485A
Bureau of Accident Investigation 11.Contract or Grant No.
Washington, D.C. 20594

13.Type of Report and
Period Covered

12.5ponsoring Agency Name and Address

Special Investigation

Report
NATIONAL TRANSPORTATION SAFETY BOARD

Washington, D. C. 20594

14.Sponsoring Agency Code

16.Abstract 4 5:50 a.m., on December 15, 1981, & nine-car New York City Transit
Authority (NYCTA) southbound No. 3 subway train, designated 527A 148/FA, departed on
track No. 2 after making a station stop at Times Square Station in New York City, New
York. Moments later, while the train was accelerating, a traction motor fell from under
the third car. The third car derailed and caused the fourth car to derail also, As the
fourth car derailed, it turned away from the track structure and its front end struek the
steel posts separaling tracks Nos, 1 and 2. The rear of the car then struck the concrete
curtain wall that separated track No. 2 and track M. Twelve passengers were injured and
damage was estimated to be $287,000.

Three other derailments involving a traction motor falling from an NYCTA car
to the tracks occurred between January 12, 1981, and Mareh 7, 1982, The derailment of
December 15. 1981, In which 12 passengers were injured, was the most severe of the four
derailments; however, because of the Safety Board's concern that four similar derailments
should occur within 15 months, and its continued concern about insnection and
maintenance practices of the NYCTA, all four derailments were investigated and are
discussed in this report.

The National Transportation Safety Board determines that the probable cause
of each of the four derailments was the failure of the inspeclion procedures of the New
York City Transit Authority to detect that the traction motor mounts had failed and that
the motors were riding on axles before they droppr:d to the tracks. Contributing to the
accidents was the failure of the New York City Transit Authority to take prompt action
to detect, analyze, and correct the cause of the motor mount failures,

17.Key Words 1B.01stribution Statement
derailment; subway car; traction motor; This  doecument s
inspeation; maintenance aveilable to the public
through the National
Technical Iriormation
Service, Springfield,

19.Sucurity Classification | 20.Security r,lassifica:ion“"zl'.'u'o:'.’go}m‘zpages 22.Price
{of this report) (of this page)

UNCLASSIFIED UNCLASSIFIED 41
NTSB Form 1765.2 (Rev. 9/74) ]

. AT (T RN et A, Qe 0 BT § R S et B AT B s A e T B S b e L TR E T g




CONTENT
SYNOPSIS . . .

INVESTIGATION . . . .
The Accident , . .
Injuries to Persons .
Damage ..., ..
Train Information .
Method of Operation . , . .
Medical and Pathologicat Information
Survival Aspeets, ., . . . .
Tests and Research, . . . ,
Other Inforiration . . . . .

. - - [y - = - » - -
. . s a » - . . - -
- - - - - - - - . -
- - - L J L ] - [ ] - [ ] -
- - - - - - - - » ™
- - - - - - [ - . [
- - - - - - - - - -
- - - L L ] - - [ ] - [ ]
- - - - - - . - [ -
- - - - . - - - - -
» . - - - - . L] L]

. - = @ - ) - - - -

ANALYSIS , .., ..., ...
The Accidents. . . , . .
Inspection and Maintenance
Traction Motor Mount Bolts
NYCTA Action Plan . . .
Survival Aspeets, , . , .

CONCLUSIONS. . . . . .
Findings . .. . .,
Probable Cause , . ,

RECOMMENDATIONS. .

APPENDIX ., . .., .., . ... .......
Appendix A--Investigation . . . . ., . .
Appendix B--New York City Transit Authority
"A" Inspection Requirements , . . , . . , .
Appendix C--New York City Transit Authority
"B" and "C" Inspection Requirements ., . , .
Appendix D--New York City Transit Authority
Enginecring Bulletin 709.1A , . . ., . ., . .




T TR e b ey @t e P

L OVE e g DA SR % e

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

SPECIAL INVESTIGATION REPORT
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DERAILMENTS OF
NEW YORK CITY TRANSIT AUTHORITY TRAINS
INYOLVING TRACTION MOTOR MOUNT FAILURES

SYNOPSIS

At 5:56 a.m., on December 15, 1981, & nine-car New York City Transit Authority
(NYCTA) southbound No, 3 subway train, designated 527A 148/PA, departed on track
Ho. 2 after making a station stop at Times Square Station in New York City, New York.
Moments later, while the train wes accelerating, a traction motor fell from under the
third car. The third car deralled and caused the fourth car to derail also. As the fourth
car derailed, it turned away from the track structure and its front end struck the steel
posts separating tracks Nos. 1 and 2. The rear of the car then struek the conerete curtain
wall that separated track No. 2 and track M, Twelve passengers were injured and damage
was estimated to be $287,000.

Three other derailments involving a traction motor falling frorn an NYCTA car to
the tracks occurred between January 12, 1981, and March 7, 1982, The derailment of
December 15, 1981, in which 12 passengers were injured, was the most severe of the four
derailments; however, because of the Safety Board's concern that four similar derailments
should occur within 15 months, and its continued concern sbout inspection and
maintenance practices of the NYCTA, ell four derailinents were investigated and are
discussad in this report.

The National Transportation Safety Board determines that the probabie cause of
each of the four derailments was the failure of the inspection procedures of the New York
City Transit Authority to detect that the traction motor mounts had failed and that the
motors were riding on axles before they dropped to the tracks. Contributing to the
accidents was the failure of the New York City Transit Authority to take prompt action
to detect, analyze, and correct the cause of the motor mount failures.

INVESTIGATION
The Accidents

On Jenuary 12, 1981, at 12:08 a.m., an eight-car NYCTA subway train, designated
STL/205 11:58, 1/ was approsching Kings Highway Station, Brooklyn, &t about 30 mph
when a traction motor dropped to the tracks from under the third car. The truck came
out from under the third car and derailed the fourth car. When the fourth car derailed, it
turned crossways in the track and came to rest leaning at a 45° angle. (See figure 1.} At
12119 a.m,, the New York City Fire Department was called to assist in evacuating the
passengers. The fire depsrtment arrived at 12:30 a.m., and the passengers were

1/ Indicates train was en route from Stillwell Avenue, Brooklyn, to 205th Street, Bronx,
and had departed at 11:58 p.m.




Figure 1.- -Derailment of NYCTA subway train on January 12, 1981.
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evacuated along the track to the Kings Highway Station. The fire department departed at
1:13 a.m. efter ail passengers, including three injured persons, had been evacuated.
Damage was estimated to be $129,000.

On June 8, 1981, at 2:33 a.m., a 10-car NYCTA subway train, designated DYRE/A
217, 2/ was crossing from track No. 2 to track M as it approached the East 180th Street
Station, Bronx, when a traction motor fell from the last car, No. 8724, and derailed the
car in the switeh of the crossover. The train continued for 30 feet after the car derailed
until the brake pipe separated and the trein brakes applied in emergency. There were no
injuries and the passengers were discharged from the train through the first and second
cars, which were in the station. Damage was estimated to be $120,000,

Car No. 8724 had been reported as defective the day before. At 8:19 p.m,, on
June 7, 1981, while the car was in service in a 10-car train and while in the Atlantie
Avenue Station, the train motorman reported to the NYCTA command center that smoke
was issuing from his train. The passengers onboard were discharged, and the train was
moved to the New Lots Yard (Livonia Inspection Barn), Prooklyn. When the train arrived
at the New Lots Yard about 9 p.m., it was placed in the yard on track No. 57 because
there was no room in the inspection barn, The assistan’ supervisor of the inspection barn
noted in the trouble book: the car number, "8724;" under code of component causing
dafeect, "3/1 smoke issuing and noise;" under defect and action taken, "D/M [dead/motor)
no indication of S.1.;" and in the border area the word "hold," He then contacted the
yardmaster and notified him what cars were to be held. He also sent a list to the
yardmaster, but before the list was delivered, the train was dispatehed into service with
car No. 8724. On the morning of June &, 1981, shortly after midnight, a train trouble
team was sent into the yard to check the train, They could not find it, and noted on the
hold-order report sheet, "not in yard.," No further search was made to locate the car, and
at 2:33 p.r.,, the traction motor fell from the ear and the derailment occurred.

On Lecember 15, 1981, a nine-car NYCTA subway train, designated 527A 148/FA,
departed Lenox Terminal, 148th Street, Manhattan, on time. Ag the southbound train
made Its scheduled station stops, the motorman was operating the train from the
snerating cab of the first car and the conductor was alternating between the fourth and
tifth cars, opening and closing doors at the station stops. The motorman and conductor
did not take any exception to any of the cars or the manner in which the train was
operating after leaving Lenox Terminal,

A regular scheduled station stop was made at the Times Square Station, and after
discharging and receiving passengers, the conductor closed the doors in preparation for
departure, There were approximately 100 passengers onbosrd the train. When the
motorman received the indication to proceed, he released the brakes and applied power,
and the train began to move out of the station on track No, 2. Moments later, when the
head end of the train was approximately 300 feet south of the station and moving about
25 mph, the inotorman felt what he descrlbed as a "serious pulling along with a bumpy
feeling" in his train, followed immediately by an emergency application of the train
brakes and a power failure, The motormen could not contact the command center with
the cnboard redio, so he went to a phone on the tunnel wall and reported at 5:50 a.m tnat
his train brakes had applied in emergency, and he requested supervisory assistance.
Simultaneous with the motorman's report, the power system operator reported to the
command center that the power was out on tracks Nos, 2 and 3. The motorman then went
back to inspeet his traln to determine what had happened.

27 Tndicates irain had departed Dyre Avenue Station, Bronx, at 2:17 p.m., for Atlantic
Avenue, Brooklyn,
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A traction motor had fallen from under the third car, derailed the rear truck, and
derailed the fourth car, The fourth car was turned away from the track structure with
the front of the car between tracks Nos. 1 and 2 and had struck the steel posts betwecn
the tracks. The rear of the fourth car was between track No. 2 and track M and had
struck the curtain wall separating those tracks. (See figure 2.)

At 5:55 a.m., & motorman instructor (a supervisor) arrived at the train and found
that th< third and fourth cars had derailed and that ‘here were passengers with injuries
onboard the train. He reported the situation to the command center and requested
medical assistance. The command ccenter notified New York City's Emergency Medical
Service at 5:56 a.m. The last two cars and half of the third car were next to the Times
Square Station platform, so the conductor at 5:58 a.m, discharged the passengers from the
last five cars through these cars and cnto the station platform. Because the fourth car
was turned and the car end doors were not aligned with the other cars, passengers could
not move through this car or from this car to the rear cars. The command center notified
the fire department of the accident at 6:02 a.m. and requested assistance in evacuation of
passcngers and removal of the injured. At 6:18 a.m., the fire department arrived at the
cars and began the evacuation. All injured persons and passengers were evacuated by
6:48 a.m. Of the 12 injured passengers taken to the hospital, 5 were admitted and 7 were
treated and released. Damagc was estiinated to be $287,030.,

On March 7, 1982, at 3:26 p.m. a 10-car NYCTA subway train, designated
UA/WP254, 3/ hud departed the Brooklyn Bridge Station on track No. 3 when a traction
motor fell from the first car in the train and derailed the first and second cars in the
train. A rescue train was dispatched from Grand Central Station at 3:58 p.m., and arrived
alongside the derailed train at 4:05 p.m. The 96 passengers on the derailed train were
evacuated to the rescue train between 4:10 p.m. and 4:14 p.m. Two passengers were
treated for minor injuries and released. Damage was estimated to be $115,000,

Injuries to Persons in all Four Derailments

Injuries Passengers NYCTA Employees

Fatal 0
Nonfatal 17
None 396

Total 413

Damage

In the December 15, 1981, derailment, steel columns and a steel and concrete
curtain wall adjacent to the tracks were extensively damaged when they were struck by
the derailed car. Nine steel columns between tracks Nos, 1 and 2 were displaced, and
some of the columns were twisted. Ten feet of the curtain wall between track No. 2 and
track M was demolished, including three steel columns and the 6-inch-thick concrete wall
between the columns. (See figure 3.)

Car damage in the December 15, 1981, derailment was confined to the two derailed
cars (the third and fourth cers). The car body bolster of the third car was bent and the
car floor buckled. The group switch box under the car floor was destroyed, The roof

3/ Indicates the train departed Utica Avenue Station, Brooklyn, at 2:54 p.m., for White
Plains Road, Bronv.




Figure 2.--Derailment of NYCTA subway train on December 15, 1981.
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Figure 3.--Damage to steel and concrete curtain well in tunnel involved
in the December 15, 1981, derailment.
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on the leading end of the car was smashed. The car's No, 2 traction motor was m.’<sing,
the motor mounts were broken, and the No. 2 axle had wear marks from rubbing of the
safety luge and motor housing of tie traction motor. On the fourth car, the group switch
boxes were destroyed, all underfloor equipment was torn off, the car body bolsters were
bent, and the roof was crushed inward. The fifth car in the train was damaged slightly
when it was struck on the corner as the fourth car turned away from the track after it

derailed,

In each of the other derailments, none of the cars struck tunnel structures, but the
damage to the equipment below the floors of the cars was similar, Trucke were displaced
and the equipment was smashed and displaced. In each of the derailments, the first car to
derail had a traction motor assembly missing, the motor mounts were broken, and the axle
adjacent to the location of the missing motor had wear marks where the safety lugs and
motor housing of the traction motor had rubbed against it.

Damage costs were estimated as follows:

Date of derailment

1/12/81 6/8/81 12/15/81 3/1/82 Totsl

Train equipment $100,000 $100,000 $207,895 $100,000 $507,895
Signals and power 25,000 15,000 15,000 12,000 67,000
Track 4,000 5,000 4,000 3,000 16,000
Structure 60,135 60,135

$129,000 $120,000 $287,030 $115,000 $651,030

Train Information

Three of the cars from which the traction motors fell were similar in design. (See
figure 4.) The R21 type car involved in the accident on December 15, 1981, was built by
the St. Louls Car Company and was put into service in 1956/57. The R29 type car
involved in the accident on June 8, 1981, was built by the St. Louis Car Company and was
put into service in 1962, The R28 type car involved in the accident on March 7, 1982, was
built by the Amcar Diviston of ACF Industries and was put into service in 1960/61. These
cars are 51 feet 1/2 inch long over the anticlimbers and 8 feet 9 1/2 inches wide. Four
100-horsepower electric traction motors power the cars through reduction gear boxes
pressed onto each axle, Each car is equipped with 44 seats and has a maximum passenger
capacity of 200 persons. The car body and framing are constructed of low-alloy,
high-ter:sile steel, The cars are equipped with dynamie and electrie pneumatic braking
systems. Each car is equipped with a two-way radio, a public address system, and
emergency lights; all of this equipment is connected to a 32-volt battery system in the

event of loss of power from the third rail.

The car involved In the accident on January 12, 1981, was an R44 type built by the
St. Louis Car Company and placed in service in 1971/73, The R44 type car is 74 feet
8 1/2 inches long over the anticlimbers and 10 feet wide. The car has 72 seats and a
maximum passenger cepacity of 350 persons. The system components such as braking,
radio, public address syster, and emergency lights are the same as those on the oars
involved in the other accidents, 2xcept that R-44 type cars are equipped with four
115-horsepower electric traction motors,
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Each of the traction motors on ail the cars involved in the four accidents wes
mounted by a nose mount on the upper portion of the motor frame and a foot mount on
the lower portion of the motor frame. (See figure 5.} The nose mount is # weldment and
is welded to and cantilevered from the motor frame. When mounted, the motor assembly
rests on and is bolted to a mating support on the top of the truck transom. A removable
key is used for motor alignment. The foot mount is a contoured steel blcek welded to the
motor frame and bolted to a mating support on the bottom of the truck transom. To
prevent a free traction motor from dropping to the track in the even: of a failure of both
mounts, two safety nose lugs are welded on the outside of the motor frame. Continued
in-service speration of a car after the traction motor mounts fail allows the fixed safety
nose lugs to ride on the rotating axle; the ensuing wear will grind off the safety nose lugs
and motor case, allowing the motor to drop from the train,

Method of Operation

Subway trains of the NYCTA are operated by signal indications of an automatic
block signal system. The signals are time controlled to govern the speed of the train
through a block territory at a predetermined speed. Trains exceeding such speed sre
automatically stopped.

The motormen are recuired to perform a preservice inspection daily if the
equipment is dispatched from a shop, inspection bara, or yard. If the equipment remains
in service over a 24-hour period, the daily inspection will be deferred and a comparable
inspection is not performed. The preservice inspection includes a check of the running
system (trucksides and brake beams and shoes) and operating system (brakes, lights, and
operating compartinent controls) but does not require an inspection of the traction motor.

In addition to the preservice inspection by the motorinen, the NYCTA advised the
Safety Board in a letter dated April 12, 1982, that “as of July 1981 the NYCTA instituted
a preservice inspection program 4/ that utilizes an additional force of 175 road car
inspectors and 15 foremen. All trains required for morning service are scheduled for o
preservice examination prior to leaving storage locations, thereby permitting detection
and repair of a potential problem."

An "A" inspection is required every 5,000 operating miles and is performed by shop
and inspection personnel at an inspection barn or yard. An A inspection consists of &
check of the batteries, compressor, motor generator, air conditioning, fans and heaters,
and wheels. (See appendix B.)

A "B" inspection is required every 1),000 operating miles and is accomplished by
shop and inspection personnel at a car shop. A B inspection is a comprehensive inspection
of the entire car that includes the traction motor and traction motor mounts. (See
appendix C.)

A "C" inspection is required every 30,000 operating miles and is performed by shop
and Inspection personnel at a car shop. The C inspection is more extensive than a B
inspection. (See appendix C.)

Following the derailment of December 15, 1981, the NYCTA advised the Safety
Boaré hat it had instituted a special one-time inspection of the traction motors and
mounts on each car in the system, On Pebruary 4, 1982, the NYCTA reported to the
Safety Board that the inspection of the 2,598 cars of the Division A (the former

47 An Inspection for defects that can be observed walking alongside the car.
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Interborough Rapid Transit Line) ha¢ been completed, and that the Southern Division had
inspected 3,670 cars and the program was 80 percent completed, The total of all NYCTA
cars inspected at that time was 5,534 of & total 6,268, or 88 percent of the total car fleet,
During this inspection, the teaction motor mounts were found broken on two cars, and the

traction motors were lying on the axles of the cars and were prevented from falling to the
track only by tha safety nose lugs,

Medical aixl Pathological Information

Injuries to the passengers in the December 15, 1981, derailment inciuded contusions
and abrasioas of arms, legs, back, and shoulders, One person sustained a fractured hip,
ribs, and knee cap. All of the 12 injured passengers were taken to Bellevue Hospital, In
the accident of January 12, 1981, three passengers sustained minor abrasions, and they
yere treated at the accident site. There were no Injuries in the acecidents of June 8, 1931,
and March 7, 1982.

Survival Aspects

The December 15, 1981, derallment oceurred at 5:50 a.n, As the cars derailed, the
fourth car turned away from the track and the car end dvors were not aligned with the
adjacent cars. The last twn cars and part of another car of the train were still alongside
the Times Square Station platform when the train came to a stop. At 5:55 a.m,, a
motorman instructor reported injuries onboard the train, and at 5:56 a.m. the command
center notified the New York City Emergency Medical Service, At 5:58 a.m., the
passengers in the fifth through ninth cars were discharged through the end cars onto the
Times Square Station platform. At 6:02 a.m., the command center notified the New York
City Fire Department, aid at 6:18 o.m fire department personnel arrived at the cars and
began to evacuate the passengers and temove the 12 injured passengers from the first four
cars, It wsas necessary to take the passengers and injured through the doors and down to
the track level and have them walk to the Times Square Station, a distance of about
200 feet, At 6:48 a.m. all passengers had been evacuated.

The January 12, 1981, derailment occurred at 12:08 a.m. on an elevated portion of
track. At 12:19 a.m, an off-duty transit employee riding the train telephoned the
command center and reported the circumstances of the derailment and the command
center called the New York City Fire Department. Rescue personnel arrived at
12:30 a.m. and began to assist in evacuating passengers. The passengers were evacuated
through the end doors of the cars to the track level and were escorted 500 feet to the
Kings Highway Station. At 1:13 a.m,, fire department persciinel and passengers were off{
the track structure and in the station, At 1:40 a.m., the emurgency medical service
reported that three passengers had been treated for minor injuries at the scene.

The June 8, 1981, derailment occurred at 2:33 p.m. When the train stopped
following the derailment, the two lead cars were alongside the 180th Street Station
platform. All passengers were discharged through the two lead cars onto the station
platform. All passengers had been discharged by 2:43 p.in.

The Mareh 7, 1982, derallment occurred at 3:28 p.m. The assistant for operations
arrived at 3:37 p.m. and a trainmaster arrived at the accident site at 3:38 p.m. Together
they agreed at 3:48 p.m. that & rescue train would be used to remove the passengers from
the deralled train. At 3:54 p.m., the motorman of an in-scorvice train was Instructed by
the command center to dischargae passengers at the Grand Central Station, pick up
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stages, 5/ and proceed to the derailment site. The rescue train deperted Grand Central
Station ai 3:58 p.m., and at 4:05 p.m. was positioned on the tracx next to the derailed
train. At 4:10 p.m., after the stages were in place, the evacuation began, and at 4:14 p.m.,
the transfer of the 96 passengers from the derailed train to th2 rescue train was
completed.

Tests and Research

Traction Motor Mounts.--A metallurgical examination of the traction motor mounts
involved in the Decermber 15, 1981, derailment found that the lower foot mount fillet
welds which attach the mount to thie traction motor frame had laile¢. However, because
the mount pounded severely against the motor frame after separation, any evidence of the
failure mode in the welds was destroyed. Examination did reveal that small secondary
eracks were present in the welds.

The lower foot mount bolts exhibited cracking in the thread roots, and there was
evidence of fatigue. The bolts were the correct type and grade for this installation, A
visual study of the threads of the bolt holes showed considerable thread wear in the first
seven to eight threads, mostly fine galling and surface distortion. Lixamination of the
fractured upper nose mount indicated a shear mode of separaticn.

A metallurgical examination of the traction motor mounts involved in the
January 12, 1981, derailment found that the lower foot mount bolts had broken off in the
holes about 1/2 inch below the surface of the mount, Both boits had failed by reverse
tending fatigue. The fatigue cracks propagated approximately talfway through the bolt
before final fracture by overstress. The fracture features of the upper nose mount were
typical of an overload failure, There was no evidence of fatigue or other progressive type
failure in the nose mount,

A metallurgical examination of the failed traction motor mounts involved in the
derailment of June 8, 1981, revealed the ssme fracture features as those in the
derallment of January 12, 1981. :

The bolts from the failed lower foot mount involved in the derailment of March 7,
1982, were missing and not recovered. Examination of the bolt holes of the lower foot
mount revealed that the internal threads had stripped.

On December 28, 1977, the NYCTA issued Engineering Bulletin No. 709.1.A,
requiring the installation and use of grade 5 high-strength polts on both the upper nose
mount and the lower foot mount during traction motor installation. Prior to the use of
grade 5 high-strength bolts, a lower grade bolt was used. With the lower grade bolts,
traction motor mount failures manifested themselves as upper nose mount bolt failures.
The iower foot mount was manufactured from hot rolled, structural quality, low carbon
steel plate. Caleculations based on properly lubricated and torqued bolts, with a minimum
of 1-inch engagement, indicate that the foot mount material is capable of supporting a
grade § bolt when properly torqued to a range of 400 to 495 foot-pounds,

During the investigation of the December 15, 1981, derailment, when the Safety
Board investigator attempted to check the torque of mounting bolts on cars in the NYCTA
shop, he could not find a torque wrench in the shop and NYCTA personnel could not
produce one,

5/ Wooden planks 8 feet long and 1 foot wide put tog2ther to form & 3-foot-wide bridge
between the deorways of trains on adjacent tracks,
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Traction Motor,--An examination of the traction motor that fell from the car
involved in the derailment of December 15, 1981, revealed that 50 percent of the cooling
fan located at the drive end of the armature was missing. Examination of the edge
surfaces along the fracture line failed to produce any evidence of fresh clean breaks as
would be expected if the missing sections of the fan had broken off during the derailment,
A check of the fan mount bolt torque revealed that of the six bolts, the Nos. 1 and 5 bolts
were only finger tight; the No, 4 bolt wa3 backed out about four turns and the head was
seored from rubbing contact with the riotor end cover; and the No. 6 bolt was missing,
The internal threads in the end of the armature for the No. 6 bolt were observed to be
covered with road dirt. The lock washers from the Nos. 1 and 5 bolts could be rotated by
hand and were rusty. The outer circumference of the fan exhibited sections of missing
1an blade material on the tip area of all remaining blades. The failed motor was
manufactured by the General Electric Company in 1949 and was last rebuilt in February
1981 by Marine Electrical Corporation, Brooklyn, New York. In June 1981, the motor was
instailed in the car involved in the accident,

Car Inspections.--Inspection and maintenance records indicated that the car on
which the traction motor mounts failed in the derailment of December 15, 1981, had
recelved the following inspections in 1981:

Miles operated
Date Type inspection Mileage recorded between in;pections

6/2 A 942,463 (No entry)
8/27 (No entry) 950,197 7,834
9/23 A 953,977 3,780
11/6 B 959,625 5,648
12/2 A 962,944 3,319

In addition to the scheduled A and B inspections, there was reported a total of 38
preservice inspections performed during the 220-day search period, or an average of 1
inspection every 6.1 calendar days, The last reported preservice inspection was
accomplished on December 10, 1981, $ days and 1,330 miles prior to the derailment.

The car with the fail.d traction motor mounts in the derallment of January 12,
1981, had received the following inspections in 1980:

Miles operated
Date Type_inspection Mileage recorded between inspections

2/28 293,145 (No entry)
2/28 293,295 150
7/8 304,038 10,743
1/19 304,358 320
9/19 316,107 11,749
9/22 316,301 194

In addition to the scheduled A, B, and C inspections, two preservice inspections had been
performed. The last preservice inspection was on December 15, 1980, 28 days and 3,734
miles prior to the derailment.

The car with the failed traction motor mounts in the derailment of June 8, 181,
recelved the following inspections in 1981;
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Miles operated
Date Type inspection Mileage recorded between inspections

1/7 C 874,151 (No entry)
4/13 B 887,475 13,324
5/22 A 893.975 6,500

In addition to the scheduled A, B, and C inspections, there were 22 preservice Inspections
performed. The last inspection of the car wes the A inspection performed on May 22,
1981, 18 days and 1,927 miles prior to the accident.

On February 3, 1981, planned programmed maintenance work was performed on the
car with the failed traction motor mounts in the derailment of March 7, 1982. The
maintenance involved extensive truck work which would include inspection of the traction
moter mounts. The car also received additional inspections in 1981 and 1982 as follows:

Miles operated
Date Type inspection Mileage recorded between inspections

4/8/81 C 326,63 (Unable to calculate
12/21/81 B (No entry) because mileage figure
2/23/82 C 365,512 lacking for the B inspection)

No preservice inspections were recorded. The last inspection of the car was the C
inspection performeJ on Februaiy 23, 1982, 13 days and 1,387 miles prior to the accident,
This car also had been inspected during the one-time inspection conducted in January and
February 1982 to determine if motors were down on axies.

Other Information

In its report of the investigation of a derailment on December 12, 1978, involving a
broken wheel on an NYCTA car, the Safety Board found that a contributing cause in the
derallment and similar derailments was the lack of adequate inspection procedures, 6/ In
its report of the investigation of eight subway teain fires on the NYCTA, tho Safety Board
recommended that the NYCTA reduce the 10,000-mile interval between major subway car
inspections and enhance the quality assurance of subway car inspections, In a letter of
April 12, 1982, to the Safety Board, the NYCTA advised that an A inspection had been
instituted in December 1980 to provide for inspection and maintenance every 5,000 miles.
Systemwide implementation of the A inspection was completed in November 1981. In the
area of quality assurance, the NYCTA advised that on October 17, 1981, the quality
assurance department was reorganized and its responsibility divided between the northern
and southern chiefs of operations, The objective of tbis reorganization was to provide
each superintendent with direct control of quality assurance personnel operating in a
division, enabling the superintendent to "ciosely monitor the quality of work and take
quick action should a potential maintenance or inspection problem arise."

During this investigation, the Safety Board recommended on March 18, 1982, that
the NYCTA:

§/ Rallroad Accident Report--"Derailment of New York City Transit Authority Subway
Train, New York, New York," December 12, 1978 (NTSB-RAR-179-8).

7/ Railroad Accident Report—"Eight Subway Train Fires on New York City Transit
Authority with Evacuation of Passengers” {NTSB-SIR-81-5),
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Immediately perform a one-time, fully supervised undercar inspection of
all R10 through R44 subway cars to determine if traction motor mount
failure has occurred, Cars with evidence of traction motor mount
failure or displaced traction motors should be removed from service until
the defect has been corrected, (Class I, Urgent Action) (R-82-6)

Review existing traction motor periodic inspection procedures, including
inspection intervals, immediately, and implement necessary changes to
correct any deficiencies in the procedures for detection and repair of
failed traction motor mounts. (Class I, Urgent Action) (R-82-7)

An NYCTA corrective action plan, outlined in its March 18, 1982, report of the
March 7, 1982, derailment, states that a visual inspection procedure was iistituted
immediately after the derailment to assure that there were no other traction motors on
axles, This was another one-time inspeation similar to the one which found the basis for
the NYCTA report to the Safety Board in February 1982. The plan also established
procedures to correct the fallures of the traction motor mounts.

Also, following the March 7, 1982, derailment, the NYCTA Issued a* internal report,
;iated March 19, 1982, of its lindings and of what action is to be taken. The report stated,
n part:

CONCLUSION:

Based on the foregoing information, the Final Review Committee has
determined that the derailment of the 2154 PM #2 from Utica Avenue resulted from
the #2 traction motor of Car #7959 becoming dislodged from the truck and falling
to the roadbad.

RECOMMENDATION

Car Maintenance Department should conduct an Iin-depth investigation to
determine the cause for the dropped motor and submit recommendations for
corrective action to prevent a recurrence of this aceident.

ACTION TAKEN:

The following four-part Corrective Action Plan was placed into effect
immediately following the derailment of car #7959:

1. A visual inspection procedure was instituted immediately after the
derailment to assure that there are no other traction motors on axles,

2.  All traction motor anchor bolts will be checked to assure that the fleet
is completely equipped with Grade 5 boits and that all Grade 5 bolts are
torqued to 400/480 foot pounds. The Jerome fleet will be processed
first. Resources will then be moved to Pelham for program continuation
while additional torque wrerches are purchased for program expansion,

When additional torque wrenches become available, the total program
will then be transferced to the A-B-C inspection cyele with a maximum
coneclusion date of 120 days.

TG e TP I PR TN e RO S g 3
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Beginning Tuesday, March 9, 1982, a program was initiated to check all
motors ai cutside vendors, all motors designated to be sent to outside
vendors, all motors transferred from truck to truck within our own
facilities with dye penetrant to assure the absence of anomalies in the
motor shell frame mounting sections, This program will continue until
three portable magnaflux machines are purchased and delivered.

A requisition was signed on January 14, 1982, gnd rerequisitioned on
March 8, 1982, to expedite the purchase of three portable magnaflux
machines, Expected delivery date is two weeks. On delivery of the
magnaflux machines, the dye penetrant program will be suspended and
magnaflux will be instituted and maintained as a standard preventive
maintenance procedure.

The NYCTA report further stated that as of March 11, 1982, the firm of Louis T.
Klauder and Associates, Consulting Engineers has been retained to investigate installation
procedures and practices for various classes of subway cars used by the NYCTA and to
recommend engineering and/or procedural chang=s to improve the reliability of traction
motor mountings.

The NYCTA also stated:

The car Maintenance Engineering Department is presently engaged in a
comprehensive testing and evaluation program with emphasis placed on:

1. Comparative breaking strengths of bolts presently in use.
9.  Condition of bolts presently in storerocom stock.

3. The wear rate of motor safety hangers of a motor riding dropped on &
rotating axle.

4. The condition of the mounting brackets of motors presently held as stock
by use of nondestructive testing techniques.

5.  Any correlation that may exist between motor age and mounting failure.
6. Laboratory testing of mounting brackets and motor shells.
ANALYSIS
The Accldents

The aceldent of December 15, 1981, occurred when the safety lugs were worn off
the traction motor that was lying on the rotating lead axle of the trailing truck of the
third car. When sufficient material had been worn off the safety lugs and motor housing,
the traction motor was then loose enough to drop to the track. When the traction motor
dropped to the track and reduced the under-car clearance, it was struck by other
components of the truck, and the teuck was then knocked out of the center casting, which
is designed to keep the truck under the car and in its correcet position, When the truck
was no longer in the center casting, it came out from under the car; the car body, no
longer being carried by the trueck, then dropped to the track level. The loose truck was
derailed after it struck and bounced over the loose traction motor. The derailed truck
was then steuck by the lead truck of the fourth car, which derailed when it was dislodged
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from its proper position. A similar derailment sequence also occurred in each of the other
three derailrnents,

Inspection and Maintenance

The car which initiated the accident that occurred on June 8, 1981, should not have
becn in operation. The car had been identified as being defective the previi's day and
serit by the command center to a yard for repairs. The smoke end no:se associated with
the car was probably caused by the traction motor lying against the axle of the car, The
noise heard was most likely froin the metal-on-metal contact with the rotating axle, and
the smoke was most likely from the burning grease since the coupling, shaft, and gear box
weire damaged. Allowing a def'ective car to be retutned to service without any repairs
being performed indicates that the NYCTA's current control procedures to insure that
repairs are made to defective cars are inadequate,

The NYCTA does not require that a defect tag be attached to a defective car or
that a notice be placed in the motorinan's cab of the teain to indicate that the train has a
defective car. The prescribed preservice inspection of 3 train probably would not detect a
traction motor lying on the axle of a standing train because the traction motor area of the
car is hidden by the truck frame and wheel from the view of a person walking beside the
car, If there had been some obvious indication, such as a tag, that the car was defective,
ithe crew would have been aware of the defect and p obsbly would not have put the car
nto service.

When the assistant supervisor telephoned the yardmaster regarding the numbers of
the cars to be held for repai:cs, the yardmaster apprrently failed to record the information
and failed to remember it when he sent the train cut for service. Later, neither the train
trouble team, the assistant supervisor at the inspection barn, nor the yardmaster made an
attenipt to locate the car ard have it returned to the yard for repairs, The irresponsible

handling of this car after it was found to be defective resulted in a derallment that could
have heen prevented.

In the March 7, 1982, derailment, the car involved had received a B inspection on
December 21, 1981; it had been subject to the one-time inspection for traction motors
riding on axles conducted and reported by the NYCTA in February 1982; and it had
recelved a C inspection, the most comprehensive inspection conducted by the NYCTA, on
Februacy 23, 1982, just 13 days hefore the traction motor dropped to the tracks and
derailed the car. For this traction motor to fall to the trach, it was necessary for the
safety lugs to be worn off and the motor housing be worn 1 inch into the motor; this would
indicate that the motor was probably down on the axle when the cer received the C
inspection and mount bolt problems existed when It received th2 two previous inspections.

The one-time inspection program by the NYCTA whick led to its report to the
Safety Board that two traction mofors were found on the axle did not prevent the
derallment of March 7, 1982, If the inspection successfully detected all the traction
motors that were down, it was not thorough enough to identity distressed bolts and welds
leading to at least onc other motor being down within a short time span. The finding of
two traction motors down on axies when considered in conjunction with the four
decailments that occurred in a short time span is significant since one traction motor
falling from a car can cause a major derallment and disable an entire subway train
consisting of 10 cars,
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A search of the inspection and maintenance record spana.ng 10 months preceding
the derailment on March 7, 1982, did not reveal any preservice inspections having been
performed on the car in the 7 months since the inception of the preservice inspection
requirement. The NYCTA's steted purpose for this inspection was to detect and repair a
potential problem. It would eppear from this record that the compliance with the
preservice inspection requirement has not been implemented effectively by the NYCTA or
that its recordkeeping is faulty,

The detection of a traction motor in contact with end riding on a rotating axle
should have been possible during any one of the many yard moves to which the car was
subjected, The method of detection could have been as simple as having someone along a
track to listen for any metal-to-metal seraping noises in passing cars and then locating
the source. If an individual essigned to preservice inspections were to be on hand as trains
entered the yard, this monitorirg could be accomplished.

The existing NYCTA inspection end maintenance procedures are not accomplishing
the intended purpose of detecting and correcting defective car components, This is
evident in the failure of NYCTA intpection and maintenance crews to detect the dropped
trection motors that resulted from motor mount failures. Thus, the cars remained in
service with the axles wearing away the safety nose lugs and the motor housings
sufficiently to allow the motors to drop to the tracks, derniling the four trains.

The A inspection procedures instituted in December 1980 ard fully implemented in
Noveniber 1981 did not detect the failed motor mounts, nor did the B and C inspections
which are intended to be the most comprehensive of all the inspection procedures, The
preservice inspections, which had begun in July 1981, utilizing additional personnel, also
did not accomplish the NYCTA's stated Intent of "permitting detection and repair of a
potential problem."” The Safety Board concludes that the inspections are not sufficient in
detail to deteot incipient traction motor mount failures berause the criteria are vague as
to the scope and procedures for the Inspection of specific components.

Two of the aceldents occurred after the reorganization of the quality assurance
personnel on October 17, 1981, Apparently, NYCTA superintendents still are not able to
alosely monitor the quality of work done and teke quick action should a potential
maintenance or inspection problem arise.," The NYCTA management must reexamine its
methods of achleving the goal of detecting defecis before they result in problems end
aceldents, One step could be revising the C inspection requirements to include & closer
examination of all traction motor mount welds and the removal, examination, and
retorquing of the motor mount bolts,

The cordition of the traction motor cooling fan on the car involved in the
December 15, 1981, sccident, slthough not a ccntributing factor in the motor fallure,
further demonstrated the poor quality of maintenance and inspection on the NYCTA.
Seations of the fan had broken off before the accident, and some of the mounting bolts
were loose, The lock washers found on the lcose bolts were loose and rusted from
long-time exposure. One bolt had been missing sinee the motor was installed on the car.
These conditions all existed during the last B inspection on November 6, 1981, but ware
not detected. It is also apparent that when the traction motor was rebuiit, the vendor
failed to properly torque the fan mounting bolts. The arrangement of the motor housing
and cooling fan will not permit a mounting bolt to back out a sufficient distance to fail
completely out. Therefore, the motor with the missing bolt must have been returned Ly
the vendor in that condition after it was rebuilt,




Traction Motor Mount Bolts

The 1977 engineering bulletin requiring the use and installation of the stronger
grade 5 bolts was directed to preventing the upper nose mount bolt failures being
experienced at that time. In each of the four derailments discussed here, the traction
motor mount failures initiated at the lower foot mount. In the December 15, 1981,
accident, the lower mount attachment welds failed, followed by failure of the upper
mount, However, examination of the lower mount bolts did reveal fatigue cracks in the
thread root srea. In the January 15, 1981, and the June 8, 1981, derailments, the failures
of the lower foot mounts resulted from the bolts failing in fatigue. This placed an
overload on the upper nose mounts, which subsequently failed and allowed the traction
motors to dr~p onto the axles. In the Merch 7, 1982, failure, although the lower mount
bolts were missing and were not recovered, exammation of the lower mount boltholes
revealed that the internal threads were stripped.

It appears that the decision to replace the original moun- bolts with the higher
strength bolts was made without a system analysis of the mounts, bolts, or alignment
being made. This decision may have c:ly transferred the failure poin. to the lower mount
bolts. Moreover, it is probable that in all of the derailments, both the upper and lower
mount bolts were improperly iorqued. Since no torque wrench could be founi in the shop
during the investigation of the December 15, 1981, derailinent and it is necetsary for the
NYCTA to obtain torque wrenches to carry out its recently announced acticn plan, it is
likcely that when applying the bolts the maintenance personnel have been using standard
wrenches which would lead to improper torquing of the bolts and resulting failure. The
condition of the mount bolting surface, with respect to inadequate perpendicularity and
parallelism, was also a contnbuting factor, Any irregularities in the motor mount bolting
surfaces could have resulted in low or false torque reading and/or bending of the bolts
during the tightemng sequence. Both of these conditions increased the prodability of
failure; however, with the proper analysis these problems might have been identified and
corrected before these aceldents oceurred,

NYCTA Action Plan

The NYCTA's report regarding the Mareh 7, 1982, derailment establishes p1ocedures
that could, if properly implemented, correct many of the problems with the traction
motoi' mounts, However, the Safety Board believes that some preventive measures should
have been taken immediately following the first derailment caused by motor mount
fallure. Moreover, the first two derailments indicated a continuing problem with the
traction motor mounts and should have caused the NYCTA management to conduct more
frequent inspections of, and establish corrective measures for, the traction motor mounts.
Even the third and most serious of the derailments, in which 12 passengers were injured, 5
of whom required hospitalization, did not result in an action plan to eliminste the
prcblem. The NYCTA delayed taking any positive corrective action until after four
derailments occurred,

Even though the plan demonstrates a commitment to eliminating the motor mount
failure problem, the plan may not be as effective as possible, The plan should require not
only a check for proper torquing of the grade $ bolts, but also removal and examination of
the bolta for evidence of fatigue at each C inspection. In addition to the external
inspection of motor mounts, an internal inspection of the traction motors should be made
to insure that maintenance work has been done properly. The use of magnafiux machines
when used on a preventive maintenance program will identify defects in the motor
mounts,




Survival Aspects

When the derailments occurred while cars were still in a station alongside a
platform, the motormen and conductors responded quickly in discharging the passengers
through those cars onto the platform, However, in those cases where the train was not at
a station or a part of the train was separated and passengers could not pass through the
cars to a station platform, delays were encountered in notifying the fire department for
assistance. In the derailment of December 15, 1981, 6 minutes elapsed between the time
the rommand center notified the city's Emergency Medical Service and the time it
notified the fire department -~ a total of 12 minutes after the accident occurred. The
command center apparently had become involved in notifying NYCTA personnel and
departments when it should have immediately notified the fire department, which is the
only organization that has the equipment and manpower needed to evacuate passengers.

In the derailment of March?7, 1982, the use of a rescue train was successful.
However, the decision to use a rescue train wss not made until 22 minutes after the
accldent, It then took another 6 minutes to locate a train and to discharge passengers SO
that it could be used as a rescue train. Then, 16 minutes more were used to prepare the
train end to travel to a position adjacent to the derailed train. The NYCTA should review
its procedures for using rescue trains and make necessary changes to reduce the elspsed
time from accident to evacuation.

CONCLUSIONS

Findings

1. In each of the four accidents, the traction motor mounts failed, the motors
came In contact with a rotating axle, the se¢fety lugs were worn off, and the
traction motors fell to the tracks and caused the trucks to derail.

In each of the four accidents, the traction motors that fell from the cars
resulting in the derailments had been riding on the rotating axle for several
hundred miles following failure of the upper nose mount and the lower fool
mount which secured the traction motors to the truck transom.

The condition of the traction motors could have been detected during any one
of the car inspections or during one of the rany yard moves to which the cars
would have been subjected if someone had been on the right-of-way to observe
and listen as the train passed.

At the time of these derailments, the NYCTA maintenance forces were not
consistently adhering to good bolt torquing practices when installing or
checking traction motors,

Because of inadequate safeguards to prevent a defeztive car from being placed
‘n seiviee, the car involved in the June 8, 1981, derailment was permitted to
be r:turned to service despite the fact that it was known to be defective,

At the time of these derailments, the NYCTA was not checking the quality of
work on traction motor overhauls to insure that the motors were in proper
operating con:lition.
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To reduce the probability of future traction motor mount failures, the C
inspection should be revisea o include a closer examination of all traction
motor mount welds and the removal, examination, and retorquing of the motor
mount bolts,

8. The NYCTA should review its procedures for using rescue trains and make
necessary changes to reduce the elapsed time from accident to evacuation,

Probable Cause

The National Transportation Safety Board determines that the probable cause of
each of the four derailments was the failure of the inspection procedures of the New York
City Transit Authority to detect that the traction motor mounts had failed and that the
motors were riding on axles before they dropped to the tracks. Contributing to the
accidents was the failure of the New York City Transit Authority to take prompt action
to detect, analyze, and correct the cause of the motor mount failures.

RECOMMENDATIONS

As a result of its Investigation of these four derailments, the National
Transportation Safety Board recommends that the New York City Transit Authority:

Following its planned wear tests of the safety lugs, review the
maintenance requirements of the "B" and "C" inspections to determine if
the interval between inspecticns will permit a motor to drop onto the
axle and wear sufficitent material from the motor safety lugs and motor
frame to allow the traction motor to fall to the tracks. Change the
inspection interval to prevent this occurring if required. (Class II,
Priority Action) (R-82-49)

Modify the maintenance and inspection practices in all New York City
Transit Authority shops to provide improved qusality control of work
(accomplished during car maintenance, (Class1l, Priority Action)
R-82-50)

Establish positive safeguards to prevent the return to service of cars
with known d>fects until they are repaired. (Class 1I, Priority Action)
(R-82-51)

At each "C'" inspection require the removal and examination of the
traction motor mount bolts for cracks, bending, thread distress or other
discrepancies; discard and replace all defective parts, (Class 1, Priority
Action) (R-82-52)

Institute a running noize test on all subway cars when entering & yard for
layover to determine if metal-on-metal rubbing or seraping is evident,
and correct all disecepancies. (Class I, Priority Action) (R-82-53)

Review the current procedures for using rescue trains, snd make
necessary changes to reduce the elapsed time f{rom accident to
evacuation. (Class ll, Priority Action) (R-82-54)
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ FRANCIS H. McADAMS
Member

/s/ G.H. PATRICK BURSLEY
“"~mber

/s/ DONALD D. ENGEN
Member

PATRICIA A. GOLDMAN, Yice Chairman, did not participate,
July 15, 1982
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APPENDIXES
APPENDIX A
INVESTIGATION

When notified of the derailments on January 12, 1981, June 8, 1981, and March 7,
1982, an investigator from the Safety Board's New York Field Office was dispatched to
the scene on each occasion to conduect an investigation. When notified about the
December 15, 1981, derailment, the Safety Board diepatched an investigator from the
New York Pield Office and an investigative team from Washington, D, C,, to the scene.
Investigative groups wers established for operations, equipment, and human factors.
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APPENDL. B

NEW YORK CITY TRANSIT AUTHORITY
"A" INSPECTION REQUIREMENTS

November 21, 1980

"A" INSPECTIONS

NECESSARY INSPECTION FUNCTIONS:
BATTERIES
COMPRESSORS
MOTOR GENERATORS
AIR CONDITIONING, FANS AND HEAT

WHEELS

A" INSPECTION

NECESSARY INSPECTION FUNCTIONS:
1. BATTERIES -
A) WATER WHEN NECESSARY
B) CHECK BATTERY OUTPUT (CELLS)
C) REPORT DEFECTIVE CELLS TO FOREMAN

NOTE: NO REPAIRS OR REPLACEMENT
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APPENDIX B

Novenber 21, 1980

A" INSPECTION

NECESSARY INSPECTION FUNCTIONS:

2. COMPRESSORS -
A) REPLACE BRUSHES WHEN NECESSARY
B) LUBE

C) CHECK GOVERNOR - REPLACE TIPS AND SHUNT,
IF NECESSARY

D) REPORT DEFECTIVE UNITS TO FOREMAN

NOTE: NO OTHER REPLACEMENT OR REPAIR

"A'" INSPECTION

Eo. ARY INSPECTION FUNCTIONS:

MOTOR GENERATORS -
A) REPLACE BRUSHES WHEN NECESSARY
B) CHECK VOLTAGE OUTPUT - ADJUST AS REQUIRED

C) REPORT DEFECTS TO FOREMAN

NOTE: B) ADJUST POTS OR VARIABLE RESISTORS,
NO REPLACEMENT OR REPAIR.




APPBENDIX B

November 21, 1980

A" INSPECTION

NECESSARY INSPECTION FUNCTIONS:

oy b spmb okl RTINS,y WSS AR

4. AIR CONDITIONING, FANS AND HEAT
A) CHECK OPERATION BY FLASHING/ON & OF7#
B) REPLACE ALL FILTERS

C) REPLACE FAN BRUSHES AS REQUIRED IN PANS
NOT RUNNING

[T e Sy
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D) REPORT DEFECTIVE UNITS TO FOREMAN
E) REPLACE FLUORESCENT TUBES (MAX. 2 PER CAR)

NOTE: ¢) FAN BRUSHES ALSO IN A.C. UNITS THAT'S
NOT RUNNING

A" INSPECTION

NECESSARY INSFECTION FUNCTIONS

5. WHEELS -

A) EXAMINE ALL WHEELS FOR CRACKS, THERMAL
CHECKS, SICNS OF OVERHEATING, CHEGK FOR
DEFECTS.

B) GAUGE ALL WHEELS

C) REPORT DEFECTS TO FOREMAN

D) SHOP WHEN NECESSARY
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APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
*B* AND *7>* INSPECTION REQUIREKEMTS

NW Y CITY TRANSIT AUTHORITY
CARS 3 SHOPS INSPECTION PROCEDURES
FOR. R-10 ] TO .R-44] CONTRACT CARS

DESCRIPTION Job Me, IP 10.4.0

7. 2. 3(E

TRACTION JOTORS _ oot 1ot 2

"B* - LN SPECTION
TRACTION MOTORS
Use Truck Work Manual, Section 7.2,0
See figures 1 and 2
Wipe commtator cover and resor:
Inspect internal sondition of traction motor
Inspect moter brushos
Check brush holders
Inspect for commutatice
Inspect string bands
Beplace ccamuutator cower
Inspect faa blade
Inspect axterasl condition of traction motor

TRUCK BLICTIGCAL
Use Truck Work Msnual, Section 7,13.0

Ses figures 3, 2,4 )
Inspect all edectrical cables,  (Ground, Trolley and Motor cables)
Inspect all cable ¢leats, sleaves and brackets,
Tnspect &1l cable torminals

sC* TUSPECTION
Same 88 "I above, plust
Change all bLrushes

AXLE GROND FRUSH ASSDMBLY
Use Truck Work Manusl, Section 7.14.0

Ses figure 1
Inspect axle ground brush sseemdly




- - . - :
e T TR T TR e TR, i .

o

SR ——
P .

4
h
It
i
r
L,
%

i
E
&

APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS 8 SHOPS INSPECTION PROCEDURES
FOR _R-10{T0 .R-44, CONTRACT CARS

TRACTION MOTORS CONTINUZD: St 20f 2
“G® INSPECTION

MAIN MOTOR DISONNZCT BOX
Use Propuleion Control Work Manual, Section 6,11.0

Ses figure 1
Inspact disconnect box external condition
Inspact disconnect box internal condition
Test for grounded traction motors
Test for open traction motors

Replace covers,
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APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS 8 SHOPS TRUCK WORK MANUAL
FOR R0 TO R-42 CONTRACT CARS

OESCRIPTION W 1,2,0

IRACTION MOTORS
Westinghouse Electric Type ~ 1447 & 1447F
Ceneral Electric Type = 1240

see figures 1 & 2

wipe dirt away from commitatox cover before removing. Remove
cover, If cover is missing = report to foreman,

Inspect internal condition of motoy fors~

(a) Chafed, frayed or broken fnsulation wiring at brush
holders, field and main wiring.
If bave wire is exposed replace wiring in that section.
If wire is not exposed, tape chafed area with at least two
layers of friction tape and tie wires to pravent chaffing.

(b) Thrown solder from commtator baressesReport to foreman
{¢) Damaged bande or coils on armature,,..Report to foreman

(4) Dropped armature - 1f fan shows signs of rubbing on
{nside of motor shell....report to foreman,

Check brushes for:-
(a8} Wear - Replace {f worn W.E. 1477 12-38-2035
shorter than 1 3/8¢ C.E, 1240 12-38-0071

(b) Check brush for being "BOX BOUND's Lift up brush spring
and pull pigtail slightly to see {f brush is free in
holder,
Clean holder Lf necessary by wiping with clean rag or
by brushing. The slight pull on pigtatl will check the
bond between brush and pigtail,

(¢) Check shunt/pigtail for frayed, broken and bumt, ==
Replace
When replacing brushes, do not twist stunt/pigtail,

(d) If one or more brushes requires replacement, all
brushes on that commtator must be replaced,

(e) All brushes are to be changed on ¢V {nspection,

: ;,700161




APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS & SHOPS PROPULSION CONTROLS WORK MANUAL

FOR R0 T0O RM! CONTRACT CARS

DESCRIPTION W 7,2.0

Inspect fun blade fovie
(a) Tightness
(v) Damged
(¢) If rubling housing/sheld
1f defective, vepcrt to foremn,

Inspact extornal eondition of sutor forie
(s) Loose pole pléce pounting bolte
(v) Loose molor noee mounting bolts

(o) Looss motor faot mounting boltse
If axy 1o0es D014 found « Feperk S0 ferenan

u"s f tvarheating (burat peint) « eheck Tor'
) I:II“::. m‘ ;‘rc'"so‘;:’o;‘(" . ¢ o m’“

Correet
\\-’ Bead 1ine
”

g
s
1

;
;

!-o
4
=E

25
gs
i

L 7 lend line

rioms 2
\\ Lookiag Ted Application

”
Iaterroot
»”
” -~




APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS B SHOPS TRUCK WORK MANUAL

\ FOR R-10 TO R;AZ‘\CONTRACT CARS
JOPER NO. DESCRIPTION W 7.2,9

7.2.9 e

"¢ Mater nose
+ peunting bolte

Yotor font -
Qnmm tolts
(S

. .
T e i b el

L
—— . e A —mw T

YIOURE 24
TRMCTION MOTOR BOLTS

Lockwashars mast be saed o0
notor foot mounting tolts 4f
looking tabe are not wsad.

i i g A el




APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS @ SHOPS INSPECTION PROCEDURES
FOR R-10 to R-44  CONTRACT CARS

DESCRIPTIOM Job No. 10,253.,0 .

TRUCKS

“B" INSPECTION

TRUCK_STRUCTURES
U'se Work Manual No, 7.1,0
Inspect truck frame

L hanpars

" bolsters

" center castings

" sprirg plank

" pedestal tie straps

" springs

" woodruff height adjuster

" pins, bolts, nuts

t shock sbsorbers

" wear plates and bunmpers

" ground straps and plates
Gsuge carbody height

¥l ! NG

Use Work Manual No. 7,3,0

Inspect coupler

Inspect coupler flange bolts, plugs, sesls

GEAR CASE
Use Work Manual No. 7,5.0
Inspect gesr case

" plugs

" ol

JOURNAL

Use Work Manual No, 7.4.0

Inspect journal box
" end cap, bolts, safety wire
" wheel truing plug
" wear plates

WHEELS A s
Use Work Manual No, 7,6,0
Inspect wheels

Cauge wheels

Inspect axles (loose wheels)

MAKE ADJUSTMENTS AND/OR REPAIRS AS REQUIRED IN ALL OPERATIONS

00178
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APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS & SHOPS INSPECTION PROCEDURES
FOR R-10 to R-44  CONTRACT CARS

TRUCK "Bt INSPECTION (CONT,)

S1DE_BEARING
Use Work Menual No, 7:1.0
Inspect housing

t rollers

' friction plate

" shims, clearance

SENSING EQUIPMENT, IAC[%H
(Use Work Manual No, 7.7,

Inspect wayside sensor eoil, IDENTRAL coil

Inspect speed sensor
Inspect tachometer generator -
he Ceneral condition

ng" INSPECTION
ALL OF "B" INSPECTION PLUSS

_?.EXI ﬂmlwﬂ
Use Work Manual No. 7:.3.0)

tubricate

JOURNAL BOXES
'('Bie-ﬁri:unual Noe 7.4.0)

Inspect and lubricate Journal Bearings

SEISING EUULPINT, TAGHIEIER CENZATOL
Use Work Manual No, /. +0)

Inspect tachometer generator -

MAKE ADJUSTHENTS AND/OR REPAIRS AS REQUIRED IN AlL OPERATIONS

00179




APPENDIX C

HEW YORK CITY TRANSIT AUTHORITY
CARS 8 SHOPS TRUCK WORK MANUAL
FOR R-I0 TO R-4.4 CONTRACT CARS

OPER.NO. DESCRIPTION WX 7.1.0
TRUCK STRUCTURES

@@

a , B ~-
- LI - - -
i i e
R T e T s o e e e
. t LY ¥

Boly
Car %4y Xolster Eqeilizer Spring
Body Centar Cartlng (Male) Eqnalitey Bay
Troek Soleter Centar Casting (Fomals) Jouroal Box
Trock Bolater 15 Axte Joarmad

Bolater S Waeal
St i Retd

nﬁﬂ: Lol Mjuter Preestel Ta Svap
Swirg Barger

e ——

rEITYTYYT

. Inspect truck frane

If any crscks are found - report to foreman

' p1etas {2},
AR rua




APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS & SHOPS TRUCK WORK MANUAL
FOR R-10 TO R-44 CONTRACT CARS

CESCRIPTION YN 2,30,

Teds2s

Tededs

7:3.4,

7¢3e54

7.3.6

MOTOR AND PINION COUPLINGS.

INSPECT BXATS,
A. IF LOOSE REMOVE BOLTS, APFLY § 267 GAUGE INTO BOLYT HOLE, 1P BOLT HOLE
ACCEPTS GAUGE INDICATING THAT THE BOLT HOLE IS WORN OR ELONGATED,
REPORT IT TO YOUR FOREMAN,
B. REPLACE ALL LOOSE COUPLING BOLTS WITH NEW ONES,

INSFECT COUPLER QASKET.
IP COUPLINO GASXET IS BROKEN({STICKING OUT OF COUPLER) REMCVE ALL
BOLTS AND REPLACE A NEM GASKET,

INSPECT SFALSe SEALS DOTH ON THE ARMATVRE AND PINION SIDES OF THE COUPLING
(LABRYNTH SEALS) .IP SEALS ARE LEAXING,REPORT IT TO YOUR POREMAN.

INSPECT FOR WEAR,
A+ FIRMLY HOLD COUPLER AKD TRY TO ROTATE IN EACH DIRECTION, IF PlAY
1S FELT REPORT IT TO YOUR PUREMAN,

B, TRY TO MOVE COPLER LATERALLY IN EACH DIRECTION IP.HAY IS FELT
~ REPORT IT TO YUOR FOAEMAN,

C, THY TO MOVE COUPLING UP AND DOWN IF FLAY IS FOUND REPORT IT TO YOUR :
FOREMAN,

INSPECT PCR OVERHEATING, _
L* ANY INDICATION OF MEAT I8 VISIBLE (BLUE COLOR). REFORT IT TO YOUR :.
PCREMAN,

LUBRICATION

A. REMCVE BOTH PLUGS FROM COUPLING HALVES,

B. PUMP GREASE INTO ONE SIOE OF PLUO HOLE, UNTIL GREASE IS8
OBSERVED COMIN) OUT OF OPPOSITS PLUG HOLE,ST0P PUMPING,

€, REPTACE PLUGS,

D, CERGK FOR LEAXS AT GASKETS AND SEALS APTER LUBRICATION 18 DONE',
A AEAKING REPORT TO POREMAN

s st
-—--.: § e — - u @ »

| GASKER
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APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS 8 SHOPS TRUCK WORK MANUAL
FOR R0 TO R-44 CONTRACT CARS

. DESCRIPTION o 1.9,0

Coir Units

Exanine gesr case for signs of oil leakags and damege ati-
A, Labrynth seal - :
Some o4l will seep pest labrynth soals on the axi) snd
pinion ONLY when gearoase is nev or has recoently bean
overbauled, Dust and dirt w1ll adhore %o gearcese and
Appéar dry, THIS IS BORMAL. If gearcase leaks, dust and
dirt on gearcase vill be wvet with oid. Car should then
be sent to shop for repairs..
Bs High and lov bearing caps
Usoally loose bolts will permit oil to leak oat, Tighten
loose bolte, If Bolts sre not looso, ecar should be sent
to shop for repairs.
C. Covers
R Tighten osp sorevs,
* Do Drain plug, Inspection plug, 041 filler plug
Tighten plugs Af loose, Replace plug if oracked,
It gearcase 1s orscked, send osr to shop for repairs,
B, 011 filler oltov

Tighten eltow if loose. Replace slbow if oracked,
R N Boiﬁa- of gear case Pla

Balges (internal damage), Dents {struck externally)
Crle;r:. It gear case s c'!uqod. send car o shop for
rpiirs,

ON

!

|
1
|

AN ]

¢
o uve |C

) Ceneral Rleotrie "uth;hoﬁ ‘ use
(Typical) (typleal)

foter Bresther shauld te kept elean,
tight, and gpright,

FIGURE §  YTPICAL ORAR CASES
1 0. Overbeating

Any indicstion of overheating (blue color) espesially in area of pinica
should be reported to foreman, 001%

P LI
Dt " AR . = v - ———— —




APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS 8 SHOPS TRUCK WORK MANUAL
FOR R-10 TO R-44 CONTRACT CARS

DESCRIPTION WM 7.5.0

Ezamine high speed pinion beari shing upalid on
Flexitle Coupl:r ang Yooking to:‘-gognt bctvo’:: ‘high
speod pinion seal and bearing cap. If play is viscally
soticeabls, report to forquan

FIGURE 2 PINIOS BEARING IKSPECTION

Iospect Oearcase Interior (See Figures ),4,5)
Clean the gearcase 1o the ares of the inspection plug and ofl filler

plug before removing plugs,

A¢ " Reaove Magnetio Inspection Plug and exaaihe agnet for metal particles.
1f astal particles are found « report to foreaan, )
B. Replace and tighten inspecticn plug. Secvre with wire.




APPENDIX C

NEW YORK CITY TRANSIT AUTHORITY
CARS 8 SHOPS TRUCK WORK MANUAL
FOR  ALL CONTRACT CARS

DESCRIPTION W 7,6,0

WHEEL AND AXLE INSPECTION

Inspect axles (loose wheels)
As Indication of loose wheels
I. 01l or grease on back plate of wheel
( seepage from bearing)
11, Wheel over-lapping wheel seat (See figure 1)
11I. Space between vheel and gear case
flauge less than ,010 (See fig. 2)

NOARMAL LOOSE wHEEL
WHEEL POSITION . OVEALAMING

N

—

GEARCASE
FLANGE

GAROUND
BRUSHHOLODEN

Bs Measuring back to bsck wheel gauge (loose wheel)
I. If indication of 1loose wheel 18 found, use
gauge No, 160 (back to back wheel gauge) to
determine if vheels have moved, If gauge does
not fit between wheels, or does not touch each wheel,
vheel moyement is indicated, Report to,_‘fo‘:;e_a;an.

MOUNTING DIMENSIONS

”3!" Mum e et
$3 114" Mnimum

GAUGE LENGTH

GAUGE §3 5332 Extended
nue $31M4" Plug Pushed In

BACK TO BACK WHEEL GAUGE NO. Y60 \
Ce Inspect axles

1. Inspect axles for fatigue cracks or other dcfecto.
) 1f g:aclu arve found - yeport to foreman, ‘.'0194
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APPENDIX D

NEW YORK CITY TRANSIT AUTHORITY
ENGINEERING BULLETIN 709.1.A

NEW YORK CITY TRANSIT AUTHORITY — CAR MAINTENANCE OEPT.

ENGINEERING
MOTOR NOSE AND ANCHOR BOLTS - SULLETIN 709.1,A |SHEET 1 0F

R-10 TO R-46 CARS ENORD J. Rogg TW-A. Hermos
APPVD _B. H, nldmi, e

| oare _Decenber 38, 1977

1. On all main motors for tho R-10 to R-46 cars, only the new
type Motor Nose and Anchor Bolts will be used,

Motor Nose Bolts (3 required/motor) - 135-42-0237
Anchor Bolt (2 required/riotor) =~---=- 13-42-0238

2. The old type bolts are not to be used and ars to be renoved
from the shops and scrapped out as soon as feasible.
The new type bolts are identified by the markings on the head
of the bolt. The markings may te as shown in fig. 1 or fig. 3 or

fig. 3.
The head wvill also be marked with a symbol identifying the

nanufacturer,

CHIGENG

FIG. | Fla.2 FiG.3

3. Installation ‘rorq‘\'u:
These bolts are to be tightened to a torque o‘

400-40 foot - p'unds on 'nsulhti*. ‘

S S M B M WS e s R -

Redrarn with change

A |Added doscrviptiqn of head mavkings. Lg st l/ _
Added torque value, £ " L‘ ¢ 6 ovfosers ™







